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A patient is presented with partial absence of the right
pulmonary artery, left coronary artery to bronchial ar-
tery fistula and systemic arterial desaturation with a
Congenital absence of a pulmonary artery is a rare cardiac
lesion. EquaIly rare are anastomoses from the coronary to
the bronchial circulation. We describe a patient with these
cardiac anomalies in association with a patent foramen ovale
with predominant right to left shunting and partial anoma-
lous pulmonary venous drainage, The patient presented with
a chest pain syndrome, systemic desaturation and drug-
resistant nontuberculous mycobacterial disease, Pneumo-
nectomy and ligation of the coronary fistula were performed,
Persistent hypoxemia and cyanosis necessitated closure of
the patent foramen with a transvenous catheter technique,
Case Report
The patient is a 47 year old woman admitted for eval-
uation of a cardiac murmur and chest pain of 1 year's du-
ration. She denied any previous history of cardiac murmur
or cyanosis,
Clinical findings. Examination disclosed a normal first
heart sound and a widely split second heart sound. A grade
3/6 holosystolic murmur was noted, which was loudest at
the left sternal border and radiated to the right of the sternum
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patent foramen ovale. The various aspects of the syn-
drome are discussed and the rationale for nonoperative
closure of the foramen is described.
and into the axiIla. A separate grade 2/6, diamond-shaped
murmur was heard at the second left intercostal space. Nail
bed cyanosis and clubbing of the fingers were noted. The
electrocardiogram was normal.
An M-mode echocardiogram showed right atrial and right
ventricular volume overload and reversed septal motion. A
radionuclide shunt study demonstrated a left to right shunt
with a pulmonary to systemic flow ratio (Qp/Qs) of 1.3: I.
A hypovascular right lower lung field with scarring and
cavitation in the right upper lobe was noted on the chest
roentgenogram. A graded exercise test with thaIlium-20l
imaging was negative for ischemia. Arterial blood gases on
room air demonstrated a pH of 7.46, a partial pressure of
oxygen (Po 2) of 56 mm Hg and a partial pressure of carbon
dioxide (Pco-) of 37 mm Hg: the oxygen (0 2 ) saturation
was 86%. On an inspired O2 concentration of 100%, the
pH was 7.42, the P0 2 60 mm Hg, the Pco, 41 mm Hg and
the O2 saturation 90%.
Pulmonary function tests showed mild to moderate ob-
structive disease. A lung scan demonstrated normal venti-
lation and perfusion to the left lung and absent perfusion to
the right middle and lower lobes. There was ventilation-
perfusion mismatch to the right upper lobe. In addition,
early appearance of radioisotope was noted in the kidneys,
suggesting a right to left intracardiac shunt.
Cardiac catheterization findings. Hemodynamic find-
ings during cardiac catheterization are outlined in Table 1.
Hemoglobin and hematocrit were normal. A right upper lobe
pulmonary vein draining into the superior vena cava was
noted (Fig. I). This was thought to explain the left to right
shunt. A patent foramen ovale with predominant systolic
right to left shunting was documented with angiography
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Table 1. Cardiac Catheterization Findings
*Pressuresare expressed as systolic pressure/diastolic pressure; mean
values are in parentheses.
A = A wave; V = V wave.
Pressure (mm Hg)* O2 Saturation(%)
86
90
90
66
58
61
64
57
93
97
97
66
120175 (80)
120/2
A = 4, V = 9 (2)
20/4 (6)
20/4
A = 7, V = 6 (2)
Aorta
Left ventricle (body)
Left atrium (body)
Pulmonary artery
High superior vena cava
High right atrium
Mid right atrium
Inferiorvena cava
Anomalous pulmonary vein
Left infenor pulmonary vein
Right inferior pulmonary vein
Right ventricle
(Fig. 2) and oximetry (Table I). A left atrial angiogram
demonstrated no shunting of contrast medium to the right
atrium. Persistent arterial desaturation had prompted a search
for either an intra- or extracardiac right to left shunt, such
as a persistent left superior vena cava or a pulmonary ar-
teriovenous malformation; however, a left upper limb ven-
ogram and the pulmonary angiogram ruled out these pos-
sibilities. The systemic desaturation was abolished with
balloon occlusion of the foramen ovale.
A pulmonary arteriogram showed a normal left pulmo-
nary artery. The right pulmonary artery had a normal upper
lobe branch with absent branches to the middle and lower
lobes (Fig. 3). The coronary circulation wasfreeof obstruc-
tive disease, but there was a fistulous communication be-
tween the proximal left circumflex coronary artery and the
right bronchial circulation (Fig. 4). A thoracic aortogram
failed to reveal any other systemic bloodsupply to the right
middle and lower lobes.
Surgical findings and therapy. The patient's cavitary
lesion was found to be due to a nontuberculous mycobac-
teriumof theM. avianlintracellulare groupandwasresistant
to all conventional antituberculous drugs. The patient under-
went resection of her right lung as definitive therapy for her
mycobacterial disease. At surgery, a large anomalous pul-
monary vein draining into the superiorvenacava was seen.
Considerable inflammation was present in the right upper
lobe and no branches of the pulmonary artery to the right
middle and lower lobes were identified in the resected lung
specimen. The pericardium was not opened because of the
risk of spreadof mycobacterial disease, and the anomalous
coronary fistula was ligated alongwiththe bronchial vessels
supplying the right lung. A right atrial thrill of tricuspid
regurgitation was palpated.
Pathologic examination revealed fibrocaseous cavitary
tuberculosis with centrilobular emphysema. Injection of the
pulmonary vasculature showed no arteriovenous malfor-
Figure 1. Anomalous pulmonary vein (arrow) draining radio-
contrast medium from the right upper lobe of the lung to the
superior vena cava,
mation. Study of arterial blood gases postoperatively showed
a pH of 7.45, a POz of 44 mm Hg, a Pco, of 37 mm Hg
and an Oz saturation of 82%.
Because of persistent arterial hypoxemia, the patient
underwent transvenous closure of the foramen ovale with a
catheter umbrella device. At the time of closure, the right
atrial pressure was 2 mm Hg and the right ventricular pres-
sure was 20/3 mm Hg. After closure, arterial POz was 63
mm Hg with an oxygen saturation of 95%. The patient was
discharged and is without cardiac complaints at 6 months'
follow-up.
Figure 2. Patent foramen ovale with right to left shunting. Ra-
diocontrast medium injected into the inferior vena cava fills the
right atrium during systole and crosses the patent foramen ovalc
into the left atrium (dashed lines).
lACC Vol 2, No 2
August 1983 369-73
DOHERTY ET AL
CORONARY TO BRONCHIAL ARTERY FISTULA
371
Figure 3. Partial absence of the right pulmonary artery, Contrast
medium injected into the main right pulmonary artery fills a normal
right upper lobe branch, but the branches to the middle and lower
lobes are absent.
Discussion
Coronary-bronchial artery communication. Our pa-
tient demonstrates a unique constellation of infrequent car-
diopulmonary anomalies, The combination of an absent pul-
monary artery and a coronary artery supply to the ipsilateral
lung represents a previously unrecognized aspect of the
spectrum of absent right pulmonary artery. The associated
anomalous pulmonary venous drainage is perhaps coinci-
dental, but may represent an additional aspect of this syn-
drome. Functional anastomoses between the coronary and
bronchial circulations are uncommon. Such communica-
tions are seen most often when the central aortic pressure
is higher than the bronchial artery pressure, as in supra-
valvular aortic stenosis, or when there is extensive bronchial
collateral circulation, as in tetralogy of Fallot or pulmonary
atresia (1). Postmortem injection into the bronchial circu-
lation has revealed potential anastomoses in a majority of
patients (2). Additionally, early reports (3) mention anas-
tomoses between the bronchial circulation and the left cir-
cumflex coronary artery. Such anastomoses occurred more
commonly with stenoses in the circumflex coronary artery
and were infrequent in normal subjects,
There remains a question whether the communication
between the circumflex coronary artery and the bronchial
circulation in our patient is congenital or postinflammatory.
St. John-Sutton et al. (4) recently reported on a patient
with bronchiectasis who presented with a chest pain syn-
drome thought to be secondary to a coronary steal syndrome.
A communication was noted between the left circumflex
coronary artery and the left bronchial circulation. Their pa-
tient also manifested absence of blood supply to the left
lower lobe, but this was thought to be due to thrombosis or
to the angiographic technique. Communications have also
been reported between the internal mammary artery and the
pulmonary artery secondary to healed tuberculosis (5). Our
patient presented with a chest pain syndrome. We were
unable to demonstrate myocardial ischemia by exercise
myocardial scintigraphy due to a "steal" phenomenon. St.
John-Sutton et al. reported that their patient also presented
with chest pain that resolved after ligation of the coronary
fistula. In our patient, the inflammation was limited to the
right upper lobe and no branches of the pulmonary artery
to the right middle or lower lobes were located. Thus, al-
though it is impossible to say that the coronary-bronchial
communication was not postinflammatory, the partial ab-
sence of the right pulmonary artery appears to be congenital.
Congenital absence of a pulmonary artery. This
anomaly was first described in 1868 by Frantzel (6) and it
was first demonstrated angiographically in 1952 by Madoff
et al. (7). The clinical presentation can be variable, Patients
may be asymptomatic or present with severe pulmonary
hypertension and congestive heart failure (8-12), Absence
of the left pulmonary artery, when it occurs with other
congenital lesions, is most commonly associated with te-
tralogy of Fallot and atrial and ventricular septal defects,
Absence of the right pulmonary artery tends to occur as an
isolated lesion, but may be seen in association with a patent
Figure 4. Left circumflex coronary artery to right bronchial artery
fistula. A fistulous communication (arrows) is noted between the
circumflex artery and the right bronchial circulation.
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ductus arteriosus or atrial or ventricular septal defect (8).
Clinically , the hemithorax on the affectedside may be small
and there may be a shift of the mediastinal structures to the
side of the absent pulmonary artery (8) , as was noted in our
patient. Embryologically, the anomaly is thought to arise
at about the 36th day of gestation when both rudimentary
pulmonary arteries, as they arise from the sixth aortic arch,
migrate to the pulmonary side of the primitive truncus. If
one pulmonary artery fails to migrate, it remains on the
aortic side of the truncus and usually receives its blood
supply from the ascending aorta (9).
Pulmonary artery pressure is usually normal at rest in
the isolated defect but may increase with exercise (10).
However, in most cases seen in association with tetralogy
of Fallot, patent ductus arteriosus or atrial or ventricular
septal defectssignificant pulmonary hypertension is present.
The exercise intolerance in our patient may have been due
to her concomitant pulmonary disease or to a marked in-
crease in pulmonary pressure with exercise.
Right to left shunt through a patent foramen ovale, In
the presenceof an atrial septal defect, flow from left to right
begins in late systole and occurs through much of diastole
(13,14). Right to left shunting can occur through an atrial
septal defect when the defect is very large, as in a common
atrium, or when the pressure gradient is reversed, as in
severe pulmonary hypertension . It may also occur during
exercise if the pulmonary circulation has a limited capaci-
tance (15). Streamingof desaturatedblood from the inferior
vena cava to the left atrium may occur in the absence of
pulmonary hypertension (16,17). Our patient had a loud
systolic murmur that was believed to be secondary to tri-
cuspid regurgitation . The latter was confirmed at surgery
although its cause is unclear. The systolic increase in right
atrial pressure with tricuspid regurgitation can also increase
streaming from the inferior vena cava to the left atrium and
may thus increase the magnitude of right to left shunting.
This has also been shown to occur through a patent foramen
ovale in the absence of a functional atrial septaldefect (1 8).
Our patient exhibited increasing cyanosis after pneu-
monectomy. Cyanosisoccurringafter rightpneumonectomy
secondary to shunting across a foramen ovaIe has been re-
ported; however, it has not been described after left pneu-
monectomy (19). The distorted anatomic relation between
the inferior vena cava and the left atrium secondary to the
surgery has been proposed to explain such shunting. We
believe that our patient did not have the usual variety of
secundum or sinus venosus atrial septal defect, but rather a
patent foramen ovale with predominant systolic right to left
shunting. This was demonstrated both angiographically (Fig.
3) and by a significant reduction in oxygen saturation at the
level of the left atrium. In addition, a left atrial angiogram
demonstrated little, if any, left to right shunting.
Our patient also had an anomalous pulmonary vein
draining into the superior vena cava . Although frequently
associated with a sinus venosus atrial septal defect when an
interatrial communication is present, there was no angio-
graphically demonstrable shunt. Thus, the anomalous ve-
nous return was responsible for our patient's small left to
right shunt (20-22) .
The patent foramen ovale was closed with a transvenous
catheter device becauseof persistent hypoxemia after pneu-
monectomy and the demonstrated right to left shunt across
the patent foramen (23-25) . This was successful in restoring
normal arterial oxygen saturation.
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